Anterior (AHD) and complete hypothalamic deafferentation (CHD) were performed in female rats to ascertain the origin of LHRH detected in the external layer of ME. Deafferented brains were serially sectioned in a cryostat in the frontal plane. LHRH activity in each section was determined by RIA. While AHD, using a knife with a small radius caused no change in the distribution of LHRH in the brain, AHD, using a knife with a large radius resulted in a significant decrease in LHRH content in the ARC-ME.
Recent development of immunohistochemical techniques for the staining of LHRH has demonstrated that a large amount of immunoreactive LHRH is localized in the external layer of the median eminence (ME) of the rat in close contact with the primary capillary network of the hypophyseal portal vessels and around the vascular structure in the organum vasculosum of the lamina terminalis (OVLT) (King et al., 1974; Kordon et al., 1974; Baker et al., 1975; SetalO et al., 1975; Goldsmith & Ganong, 1975; Naik et al., 1976; Ibata, et al., 1978; Nozaki et al., 1979) .
Furthermore, by using the sensitive RIA for LHRH activity, immunoassayable LHRH was also found in both the medial basal hypothalamus (MBH) and the preoptic area (POA) of the rat (Palkovits et al., 1974; Wheaton et al., 1975; Asai & Wakabayashi., 1976) .
In view of the current concept that a neural link between the POA and the arcuate-median eminence region (ARC-ME) is essential for regular ovulatory cycles to occur in the rat (Barraclough, 1966; KOves & Halasz, 1970) , the question of which is the source of LHRH observed in the ME has been the subject of recent investigation. et al.
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Effect of AHD on Distribution of LHRH
In experiment 1 both sham-operated and AHD rats showed no significant change in the distribution of LHRH, compared with the intact controls (Figs. 3 and 4) . On the other hand, in experiment 2, AHD caused a significant change in the distribution of LHRH in the ARC-ME with no change in the POA (Fig. 5) . When the ARC-ME is divided into three portions, anterior, middle and posterior, a significant reduction in LHRH content is found in the sections of the anterior and posterior portions. In AHD rats the total amount of LHRH in the ARC-ME significantly was reduced compared with intact controls. (Table 1) . A few fibers containing immunoreactive granules were observed in the area lying just proximal to the cut of AHD and they appeared to be running to the ME (Fig. 7D) .
Effect of CHD on Distribution of LHRH
CDH rats had reduced LHRH content in all sections of the ARC-ME, compared with the intact and sham-operated controls (Fig. 6) . Reduction in the anterior and posterior portions was significant but that in the middle one not significant. After CHD the total amount of LHRH in the ARC-ME was decreased to about half the level of the intact controls with a high significance (p<0.001). A sagittal section of the MBH of CHD rats (Fig. 7B) shows that immunoreactive granules in the external layer of the ME are markedly reduced, in contrast to a picture of the intact controls (Fig. 7A) . Nevertheless, a small number of granules still remained in the layer after CHD, as shown in a magnified picture of the section (Fig. 7C) .
Effect of AHD and CHD on Serum Gonadotropins and Estradiol
No significant difference in serum LH, FSH and estradiol was found between intact and sham-operated controls. CHD rats showed significantly reduced level of serum LH, FSH and estradiol, but AHD rats showed a significantly reduced level of serum LH only, compared with intact and sham-operated controls (Table 2) .
Discussion
The present findings that immunoreactive LHRH was distributed in the brains of normal female rats with high concentrations in the POA and ARC-ME coincide well with the results obtained in the male rat (Weaton et al., 1975) .
The electrolytic lesions in the suprachiasmatic region in female rats resulted in a partial decrease in bioassayable LHRH stored in the ME and suggested the possibility that one group of LHRH containing neurons has cell bodies in the POA with long axons projecting to the ME and another has cell bodies in the ARC with relatively short axons also projecting to the ME (Schneider and McCann, 1969) . If this hypothesis is valid, the transection of neural connection between the POA and the MBH is expected to cause some changes in LHRH content in both regions. Kalra (1976) found that AHD in ovariectomized rats resulted in a decrease in LHRH content in the MBH and, in marked contrast, an increase in POA. In the present studies, AHD failed to cause a significant change in the distribution of LHRH in normal rats (experiment 1). The discrepancy between our results and those of Kalra seemed to be due to the difference in the size of cuts, because the knife we used had a radius of 1.2 mm and the one he used had a radius of 2.0 mm. The experiment was therefore repeated using a knife with a radius of 2.0 mm. In agreement with the results of Kalra, AHD in normal rats significantly reduced LHRH content in the ARC-ME.
The present studies demonstrate that CHD results in a marked decrease in immunoassayable LHRH and immunoreactive LHRH granules in the ARC-ME and in a significant decline in serum LH, FSH and estradiol. The decrease in LHRH content in the MBH after CHD was also observed in male rats (Weiner et al., 1975) and in female rats (Brownsterin et al., 1976) . These results obtained in the experiments with AHD and CHD strongly suggest that axons of LHRH producing neurons in the POA projecting to the ME are transected by the surgical procedure of AHD and CHD and LHRH normally transmitted in them does not reach the ME, resulting in a decrease in LHRH.
Although there were several reports describing on the immunohistochemical localization of LHRH in the rat brain, they failed to demonstrate LHRH containing cell bodies and their axons in the POA projecting to the ME, except positive nerve terminals in the OVLT Nozaki et al., 1979) . In order to visualize LHRH containing perikarya some procedures which allegedly induce an increase in LHRH in cell bodies are required. In rats subjected to Nembutal anaesthesia, a few LHRH containing perikarya were observed in the suprachiasmatic area (Setalo reported that prolonged thirst provoked an activation of the LHRH system in the POA and made it possible to visualize LHRH system in the area. Thus, it may be concluded that LHRH is synthesized in neurons in the POA, transmitted through the axons and stored in axon terminals in the external layer of ME. The present finding that AHD using a knife with a small radius caused no decrease in LHRH in the ARC-ME, whereas AHD using a knife with a large radius caused a decrease seems to indicate that LHRH axons projecting to the ME run in the lateral zone in the suprachiasmatic region and converge into the median zone in the most anterior end of the ME.
As mentioned above, Kalra (1976) reported that AHD in ovariectomized rats resulted in a significant increase in LHRH content in the POA. In contrast to this, in the present studies AHD and CHD in nonovariectomized rats resulted in no change in the total amount of LHRH in the POA and also no increase in LHRH content even in the section just proximal to the surgical cut. Considering the general concept that the transection of axons of neurosecretory cells results in the disappearance of neurosecretory granules in the portion distal to the cut and in an accumulation of the granules in the proximal portion, the discrepancy between our results and those of Kalra seemed unbelievable.
However, our immunohistochemical studies demonstrated that while in normal control rats LHRH containing fibers running to the ME were not seen in the suprachiasmatic and preoptic regions, in AHD and CHD rats a few beaded LHRH fibers running to the ME were observed in the area lying just proximal to the cut. Several investigators reported that ovariectomy resulted in a decrease in LHRH content in the ARC-ME and no change in LHRH in the POA (Mori results suggest that ovariectomy, the lack of feedback action of estrogen, induces an accelerated release of LHRH from the ME, resulting in the acceleration of LHRH synthesis in neurons and of axoplasmic transportation of LHRH in axons projecting to the ME. It is therefore supposed that the transection of axons in ovariectomized rats results in a storage of a relatively larger amount of LHRH in the portion proximal to the cut, compared with that in nonovariectomized animals. Thus, the difference in the experimental condition of animals may account for the discrepancy between our results and those of Kalra.
Consistent with previous reports (Kalra, 1976; Brownsterin et al., 1976) , the present studies indicate that AHD and CHD reduced LHRH content in the ARC-ME but failed to abolish the activity in the region. A considerable number of LHRH still remained in the ARC-ME 14 days after AHD and CHD. Since the decrease in LHRH content in the ARC-ME after CHD was more marked in the anterior and posterior portions than in the middle one, at least a part of the LHRH in the middle portion of the ARC-ME does not appear to be affected by the complete interruption of neural connections between the MBH and the other extrahypothalamic areas. Palkovits et al., (1974) , who examined the LHRH content of separate hypothalamic nuclei using a microdissection technique, reported that the amount of LHRH stored in the ME was about twice that found in the ARC and, LHRH AFTER DEAFFERENTATION 305 within the ARC 73% of the LHRH was present in the middle part of the nucleus. Our previous studies using light microscopic immunohistochemistry observed several beaded fibers containing LHRH granules which emerged from the ARC and ran to the ME along the third ventricle (Nozaki et al., 1979) . Thus it may be concluded that neurons of the arcuate nuclei are capable of synthesizing LHRH independent of neuronal inputs derived from outside the MBH and synthesized LHRH are transported in axons projecting to the external layer of ME and stored in the axon terminals.
On the other hand, our previous immunohistochemical studies observed a lot of LHRH negative perikarya but no LHRH positive perikarya in the ARC of normal female rats (Nozaki et al., 1979) , and also no LHRH positive perikarya were found even in the ARC of the rats undergoing a prolonged thirst that induced the activation of the LHRH system and made it possible to visualize positive perikarya in the POA (Krisch, 1978) . The differences between the reaction in cell bodies in the POA and those in the ARC to LHRH antiserum remains to be clarified.
On the basis of the present results it may be concluded that a part of the LHRH detected in the external layer of ME is derived from that synthesized outside the MBH, possibly in the POA and another part is derived from that synthesized inside the MBH, possibly in the ARC.
